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Pacific

Northwest ~ Storage as Transmission I Policy Background

» Energy Policy Act of 2005

» Defines energy storage as an nadvanced transmi ssi
efficiency, or reliability of an existing or new

» FERC Order 890 (2007)
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» Transmission owners must
conduct transparent transmission
planning processes

» Demand response a viable
transmission alternative

» FERC Order 1000 (2011)
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Northwest ~ Key Principle: Thermal Limits
» Because the metals used in transmission lines are not perfect conductors, they heat up as electrical
current moves through them
» This is what causes line losses
» As lines heat up, they expand and begin to sag

» Because of this phenomenon, the operational limits of transmission lines are set as a function of heat
(not necessarily electric load)

» Energy storage is a potential alternative for alleviating thermal overloading on transmission lines

» By siting storage or generation resources within load centers, less energy needs to be delivered over
the transmission system

» Storage can also be used to protect and support transmission infrastructure by maintaining voltage,
managing power flows, and absorbing excess power

» Where feasible, this approach can extend the life of existing assets and defer or displace the need for
new transmission infrastructure

» Storage may be deployed as a transmission asset or in place of transmissionassets
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Northwest ~ Key Principle: Transmission Utilization

» Key principle: Even on fully contracted, heavily utilized transmission lines, there is unused capacity
most of the time.

2018 Path Utllization Season
: . W Al
» These numbers mean that regionwide, Winter
for 93.8 percent of the time in 2018, less Spring
than 75 percent of the average i”lrlnme"
. . . A d
transmission |1 neods bel ng
used. 2018 Path Utilization Statistics
» Conversely, the average line exceeded Path us5 uso ~
90 percent of its rated capacity just 1.3 Path1 105%  4.1%
percent of the time. Path 3 5-5% 0.7%
Path 4 3.4% 0.3%
. . .. Path 5 0.3% 0.0%
» Implication: If deployed as transmission, Path 6 0.0% 0.0%
energy storage would likely have Path 8 8.0% 1.2%

. .o . . Path 14 4.1% 1.6%
significant opportunities to provide other Path 16 o o
grid services outside of peak periods. Path 17 1.2%  0.1%

Path 18 9.8% 0.0%
Path 19 20.7% 4.0%
Total 6.2% 1.3%

WECC, 2019 State of the Interconnection, https://www.wecc.org/epubs/StateOfThelnterconnection.



https://www.wecc.org/epubs/StateOfTheInterconnection
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» Policy Statement: Once deployed as a transmission asset, energy storage will likely have significant
opportunities to provide energy services in the market, thereby generating offsetting revenue that
can be shared with customers to reduce system costs.

» Therefore, energy storage can be a dual-use (transmission and generation) asset, subject to three
clarifying principles:

» Avoid double recovery of costs
» Minimize adverse impacts on markets
» ISO/RTO independence must not be compromised
» A policy statement is a nonbinding document; no action required

» The California Independent System Operator (CAISO) and Midcontinent Independent System Operator
(MISO) are the only entities to initiate a direct response to the statement


https://www.ferc.gov/sites/default/files/2020-04/E-2_34.pdf
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Vertically Integrated Deregulated

| Planning: [Common to Both

E

W —

Key Challenges: Individual Utility Transmission Plan

» Creating entry points
for storage Order 1000 Regional Transmission Plan

» Accounting for non-
transmission benefits

Project Selection and Construction

Apecific to Each

Transmission Operations: Utility (Regulated) Transmission Operations: ISO (Regulated)

Generation Operations: Utility (Regulated) Generation Operations: Utility/3d Party (Competitive)

Key Implications: Key Challenges:

» No operational distinction between transmission/ » Operational distinction between transmission and
generation generation; no mechanism for dual participation

» Lack of clear external price signals may complicate » AMiIi ssing money: 0 Mar kets may
dispatch resource for what it can do
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» TheCalifornialndependent System Operator (CAISO) became the
firstregion to identify storagein a regional transmission plan,
identifying two projects (oneas transmission,onein place of

transmission) inits 2018 plan.

pa e » Storageas Transmission: Dinuba, CA

Sapente » 2010 Plan: A potential contingency scenario that would overload
- ol the local transmission system would require $16M to reconductor
San Jose (install new lines) for 10 miles

Fres|
o}

CAUFM.A o » 2018 Plan: Overloads could be managed by an energy storage
; system at an estimated cost of $14M

Bakersfield
e

» Ultility Pacific Gas & Electric solicited bids fora 7 MW / 28 MWh

Los Angeles storage system in February 2019; no public announcement yet

T » As a transmi ssion asset, the storag
Sanlgiego A - .
Ty recovered t hr ougdappred 8ddonsassiBrEsisem

rates,and it will not participate in energy markets
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» The 2019 MISO Transmission Expansion Plan (MTEP) ®m & New or uprated line
was the second regional transmission plan to select o capacitor
- energy storage as atransmission asset @ Battery Storage inscoms

» Storageas Transmission: Waupaca, WI . N——
1 AN [Roshot Tap

» Under certain N-1 contingency scenarios, the
Waupaca area would be cut off

energy storage system, coupled with line
sectionalization, was selected over a $13.1 million
project to install an additional circuit

» At $12.2 milion over 40 years, a 2.5 MW/5 MWh B 13
el

Hoover 5
AMOE O O Manawa
g e
Shendan
Olden SENUF——HaWall Creek  Waupath ite Lake

» Expected in-service date: December 2021

[ d Rose Acec
- L A R -
_s a transmi ssion asset, t ‘ExistingTransmission' {via Rose Pumping staton
will be recovered t-approved h Ml 345 kV  Pcec Wautoma Tap
. . . . .. — 115-138 kV
transmission system rates, and it will not participate ——— 6O kV | P
in energy markets e i

MTEP 2019




7 Storage in Place of Transmission:
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Northwest ~ Oakland Clean Energy Initiative

R |
| C'HFET% » The Jack London Power Pl an
F N ) ?{\Oaklandn Pl anto i n the map) -powered 16
> loSiand L combustion turbine
Gakland C m % /’ N _ _
Bank:Of’America “Oaklandl nkfana'\ﬂ Oakland X » Identified for retirementin 2017, but local
Larkin\L =, \,,?quarﬂﬂgg@;n\gm Q%!f{ﬂ“d P““’f‘l Plﬂ“t transmission system would exceed thermal
Migsim% g7 M N M“mfd“\ limits to serve Oakland loads without the plant
L \NcpaAlameda Dwens-Bruckway
, TEJenney
] =i 4 ﬂmé’tfﬂ akland J : o
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Edes new local generation (up to 45 MW); energy

storage selected as least-costoption in
CAlI SO0s 2018 transmissio

K » Alternatives: transmission system upgrades,

California Energy Commission
» Transmission system owner Pacific Gas & Electric worked with local community choiceaggregator East Bay
Community Energyto procure clean energyresourcesto meet thelocal generation need

» PG&E selected two energy storage projects totaling 43.25 MW/173 MWH; proposed projects to the California
Public Utilities Commission in April 2020; EBCE procuring additional BTM resources

» None of this storage would be a regulated transmission asset; all dispatch and recovery would happen through
energy markets and utility programs (net metering and other incentives)
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Northwest  Nantucket Island

» Load growth and reliabilityrequirements would soon require athird undersea
cableto meet peak demand on Nantucket Island, MA

MERCHANTS WAY

» Permanent population is 11k residents, but it swells to 50k during summer

» Two existing transmission lines provide 71 MW; two combustion turbines on the
island provide another 6 MW

» Under a contingency scenario in which one of the lines is out of service, remaining
assets would not be able to meet load during high-demand periods

$160,000,000

» Replacing the onsite generation with anew, 16 MW
combustion turbine and a 6 MW/48 MWH battery, can 140000000
cost effectively defer the third cable for 13 years $120,000,000

$100,000,000

M Energy Costs

® Transmission
Deferral
H Outage Mitigation

» Peaker + Storage: $93.9M, with $122M in benefits
(including NPV of transmission deferral)

$80,000,000 m Volt-VAR/CVR

M Revenue
Requirements

W Spin Reserves

$60,000,000

» Transmissiondeferral only needed for 145 hours per $40,000,000
year, leaving significant opportunities for market
participation

m Regulation

$20,000,000 _
W Capacity

$0

Benefits Revenue Requirements and Energy Costs

> Reduced outages valued at $240k/year Bal duc c Nantacket Island Engigy Storage System

Assessment. 0 2019.



https://energystorage.pnnl.gov/pdf/PNNL-28941.pdf
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New Mexico Transmission Futures
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7 Mappi ng PNMOs Transmissi o

Pacific

Northwest Renewable Energy Potential
NM Solar Potential NM Wind Potential
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Transmission Map: PNM; Solar Potential Map: NREL; Wind Potential Map: U.S. DOE WindExchange 16



https://www.pnm.com/documents/396023/3306887/Sept+1+Slides_Intro%2BTransmission_Final-sm.pdf/2f401412-4bec-484f-8a0f-34fcdb8df4ac?t=1472835085536
https://www.nrel.gov/gis/assets/images/solar-annual-ghi-2018-usa-scale-01.jpg
https://windexchange.energy.gov/maps-data/89

PNMOs Transmil ssi on Pl annir

Providing 100% clean
energy by 2045 will be a
complicated combination
of acquiring new
generation within the
existing transmission
footprint and increasing
access

Meeting the standard will

likely require significant
changes to PNMOSs
transmission system

PNM Integrated Resource Plan
Stakeholder Presentation,
Aug. 25, 2020



